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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). in no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

1 . The cancellation of claims 1-8 and 16-20 in paper mailed on 04/30/2004 is 
acknowledged. 

2. Claims 21 -23 are newly added. 

3. Claims 9-15 and 21-23 are pending in the application. 

Information Disclosure Statement 

4. The information disclosure statement filed 01/16/2003 fails to comply with the 
provisions of 37 CFR 1.97, 1.98 and MPEP § 609 because citation number P03 does 
not corresponds to a proper patent number. It has been placed in the application file, 
but the information referred to therein has not been considered as to the merits. 
Applicant is advised that the date of any re-submission of any item of information 
contained in this information disclosure statement or the submission of any missing 
element(s) will be the date of submission for purposes of determining compliance with 
the requirements based on the time of filing the statement, including all certification 
requirements for statements under 37 CFR 1 .97(e). See MPEP § 609 U C(1 ). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 9, 12, 21 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishimura et al. (U.S. 6,144,051) in view of Allman et al. (6,342,734 
B1) and Yaung et al. (U.S. 6,165,880). 

In reference to claims 9 and 23, Nishimura et al. (Figs.5A-5E) in a related method 
to form a MIM capacitor teach forming a metal-insulator-metal (MIM) capacitor including 
a first metal plate (513), a dielectric layer (514), and a second metal plate (515) formed 
on the dielectric layer (514); patterning the second metal plate (515); depositing a nitride 
layer (516) above the MIM capacitor; forming an interlayer dielectric (517) on the nitride 
layer (516); forming a first via (519) and a second via (521) through the interlayer and 
the nitride layer (516) by an etching process above the patterned second metal plate 
and the first metal plate, respectively (column 5, line 51 - column 6, line 15). 

Nishimura et al. fail to teach using the nitride layer as an etch stop layer; forming 
the first and the second via by an anisotropic etch process to contact the nitride layer; 
and removing portions of the nitride etch stop layer. However, Allman et al. (Figs. 1-6) in 
a related method to form a MIM capacitor teach forming an metal-insulator-metal (MIM) 
capacitor including a first metal plate (34, 36, 38, 40), a dielectric layer (42) formed on 
the first metal plate (34, 36, 38, 40), and a second metal plate (44) formed on the 
dielectric layer (42); patterning the second metal plate (44); depositing a nitride etch 
stop layer (47) above the MIM capacitor; forming an interlayer dielectric (28) on the 
nitride etch stop layer (47); forming a first via (56) and a second via (56) through at least 
the interlayer dielectric (28) by an HDP etch process to contact the nitride etch stop 
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layer (47); and removing the portions of the nitride etch stop layer (47) (column 4, line 
52 -column 8, line 67). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Nishimura et al. and Allman et al. to enable the nitride layer of 
Nishimura et al. to be performed according to the teachings of Allman et al. because 
one of ordinary skill in the art at the time the invention was made would have been 
motivated to look to alternative suitable methods of using the disclosed nitride layer of 
Nishimura et al. and art recognized suitability for an intended purpose has been 
recognized to be motivation to combine. MPEP 21 44.07. 

The combined teachings of Nishimura et al. and Allman fail to teach forming the 
first and second via through at least the interlayer dielectric by an anisotropic etch 
process to contact the nitride etch stop layer. However, Yaung et al. (Figs. 1-3) in a 
related method to form interconnects using a nitride etch stop layer teach forming a first 
(1) and a second (V) via through an interlayer dielectric (22) by an anisotropic etch 
process to contact a nitride etch stop layer (20) (column 5, line 16 - 53). It would have 
been within the scope of one of ordinary skill in the art to combine the teachings 
of Nishimura et al. and Allman et al. with the teachings of Yaung et al. to enable 
the etching step of Nishimura et al. and Allman et al. to be performed according to the 
teachings of Yaung et al. because one of ordinary skill in the art at the time the 
invention was made would have been motivated to look to alternative suitable methods 
of performing the disclosed etching step of Nishimura et al. and Allman et al. and art 
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recognized suitability for an intended purpose has been recognized to be motivation to 
combine. MPEP 2144.07. 

In reference to claim 12, the combined teachings of Nishimura et al., Allman et al. 
and Yaung et al. teach depositing the nitride etch stop layer directly upon the MIM 
capacitor (Nishimura et al., Fig.SB). 

In reference to claim 21 , the combined teachings of Nishimura et al., Allman et al. 
and Yaung et al. teach wherein the depositing includes depositing the nitride etch stop 
layer on at least the first metal plate and the patterned second metal plate (Nishimura et 
al., Fig.SB). 

7. Claims 10, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishimura et al. ('051) in view of Allman et al. (734 B1) and Yaung et al. ('880) as 
applied to claims 9, 12, 21 and 23 above, and further in view of Kai et al. (U.S. 
2003/0008467 A1). 

In reference to claim 10, the combined teachings of Nishimura et al., Allman et al. 
and Yaung et al. substantially teach all aspects of the invention but fail to disclose 
wherein patterning of the second metal plate is accomplished by an anisotropic etch 
process. However, Kai et al. (Figs.5-1 1 ) in a related method to form a MIM capacitor 
teach patterning a second metal plate (36) using an anisotropic etching process ([0045] 
- [0050]). It would have been within the scope of one of ordinary skill in the art to 
combine the teachings of Nishimura et al., Allman et al. and Yaung et al. with the 
teachings of Kai et al. to enable the etching step of Nishimura et al., Allman et al. and 
Yaung et al. to be performed according to the teachings of Kai et al. because one of 
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ordinary skill in the art at the time the invention was made would have been motivated 
to look to alternative suitable methods of performing the disclosed etching step of 
Nishimura et al., Allman et al. and Yaung et al. and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 

In reference to claim 13, the combined teachings of Nishimura et al., Allman et 
al., Yaung et al. and Kai et al. teach at least etching the dielectric layer by an anisotropic 
etch process (Kai et al., [0045] - [0050]). 

In reference to claim 14, the combined teachings of Nishimura et al., Allman et 
al., Yaung et al. and Kai et al. teach patterning a wiring level in electrical contact with at 
least one of the first metal plate and the second metal plate by an anisotropic etch 
process (column 4, line 52 - column 8, line 67, Yaung et al., column 5, line 16-53) 
8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishimura et al. ('051) in view of Allman et al. (734 B1) and Yaung et al. ('880) as 
applied to claims 9, 12, 21 and 23 above, and further in view of Tsui (U.S. 5,891,799). 

The combined teachings of Nishimura et al., Allman et al. and Yaung et al. teach 
removing portions of the nitride etch stop layer using C4H8 (Yaung et al., column 5, lines 
37 - 53), but fail to teach removing said portions of the nitride etch stop layer using 
C4H8 and Ar. However, Tsui (Fig.6) in a related method to form interconnects teaches 
removing portions of a nitride layer (1 6) using C 4 H 8 (column 5, lines 20 - 65). It would 
have been within the scope of one of ordinary skill in the art to combine the teachings 
of Nishimura et al., Allman et al. and Yaung et al. with the teachings of Tsui to enable 
the etching step of Nishimura et al., Allman et al. and Yaung et al. to be performed 



Application/Control Number: 10/065,843 Page 7 

Art Unit: 2823 

according to the teachings of Tsui because one of ordinary skill in the art at the time the 
invention was made would have been motivated to look to alternative suitable methods 
of performing the disclosed etching step of Nishimura et al., Allman et al. and Yaung et 
al. and art recognized suitability for an intended purpose has been recognized to be 
motivation to combine. MPEP 2144.07. 

9. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishimura et al. ('051 ) in view of Allman et al. (734 B1 ) and Yaung et al. ('880) as 
applied to claims 9, 12, 21 and 23 above, and further in view of Hsue et al. (U.S. 
6,391,713 B1). 

The combined teachings of Nishimura et al., Allman et al. and Yaung et al. 
substantially teach all aspects of the invention but fail to teach forming a second 
interlayer dielectric between the second metal plate and the nitride etch stop layer. 
However, Hsue et al. (Figs.3A-3C) in a reduced masking step method of forming a MIM 
capacitor teach forming a low electrode (126a), a dielectric layer (128a), and a top 
electrode (1 30a) of a MIM capacitor; forming a first interlayer dielectric (1 38) over the 
top electrode (130a) of the MIM capacitor; forming a nitride etch stop layer (Fig. 3B, 
156) over the first interlayer dielectric (138); and forming a second interlayer dielectric 
(158) over the nitride etch stop layer (156) (column 5, lines 28 - 63). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to form a second interlayer dielectric between the nitride etch stop and the top electrode 
in the combined teachings of Nishimura et al., Allman et al. and Yaung et al. as taught 
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by Hsue et al., since this would reduce the number of patterning steps during the 
fabrication of the MIM capacitor (column 1 , lines 21 - 52). 
10. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishimura et al. ('051 ) in view of Allman et al. (734 B1 ) and Yaung et al. ('880) as 
applied to claims 9, 12, 21 and 23 above, and further in view of Jost et al. (U.S. 
6,596,641 B2). 

The combined teachings of Nishimura et al., Allman et al. and Yaung et al. 
substantially teach all aspects of the invention including using dry etching processes to 
remove portions of the nitride etch stop layer (Yaung et al., column 5, lines 37 - 53), but 
fail to teach wherein removing portions of the nitride etch stop layer comprises removing 
the portions buy a wet etch chemistry. However, Jost et al. (Figs. 1-6) in a method to 
form a contact hole (30) teach forming a silicon nitride layer (20) on a surface of a 
substrate (12) (column 4, lines 1 -4); forming a silicon oxide layer (25) on the silicon 
nitride layer (20) (column 6, lines 1 - 24, lines 59 - 67 and column 7, lines 4 - 7); 
etching the silicon oxide layer (25) using a dry etching process (column 7, lines 54 - 
59); and etching the silicon nitride layer (20) using either a dry or wet etching process, 
thus forming said contact hole (30) (column 7, lines 60 - 63). It would have been within 
the scope of one of ordinary skill in the art to combine the teachings of Nishimura et al., 
Allman et al. and Yaung et al. with Jost to enable the etching step of Nishimura et al., 
Allman et al. and Yaung et al. to be performed according to the teachings of Jost et al. 
because one of ordinary skill in the art at the time the invention was made would have 
been motivated to look to alternative suitable methods of performing the disclosed 
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etching step of Nishimura et al. v Allman et al. and Yaung et al. and art recognized 
suitability for an intended purpose has been recognized to be motivation to combine. 
MPEP 2144.07. 

Response to Arguments 

1 1 . Applicant's arguments filed 04/30/2004 have been fully considered but they are 
not persuasive. 

In reference to the Nishimura et al. reference, Applicants argue, "...the Examiner 
admits that Nishimura fails "to teach using the nitride layer as an etch stop layer; 
forming the first and second vias by an anisotropic etch process to contact the nitride 
layer: and removing portions of the nitride etch stop layer...". Furthermore, in reference 
to the Allman et al. reference, applicants argue. "...Allman clearly show that the optional 
dielectric laver 47, which allegedly corresponds to the claimed invention's nitride etch 
stop layer, provides an etch stop for the via extending to the top plate of the capacitor, 
does not extend over the bottom plate 33 which allegedly corresponds to the claimed 
invention's first metal plate of the capacitor 20 and thus does not provide an etch stop 
for the via extending to the top of the bottom plate 33. Therefore, Allman fails to teach 

■ 

or suggest at least the features of "forming a first via and a second via through at least 
the interlayer dielectric by an anisotropic etch process to contact the nitride etch stop 
layer above the patterned second metal plate and above the first metal plate, 
respectively; and removing portions of the nitride etch stop layer, where the first via and 
the second via contact the nitride etch stop layer," as recited in claim 9..." 
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In response to applicants arguments, Nishimura et al. teach in Figs.5A-5E a 
silicon nitride layer 516 deposited over a MIM capacitor, but fail to disclose using said 
silicon nitride as an etch stop layer. However, Allman et al. et al. teach in Figs.1-6 and 
related text using silicon nitride layer 47 formed on the upper metal plate and silicon 
nitride layer 42 formed on the first metal plate as etch stop layers in order to protect the 
underlying layers, i.e., the first and second metal plates (column 8, lines 21 - 67). 
Therefore, by using the silicon nitride layer formed in Nishimura et al. as etch stop layer 
as taught by Allman et al., the MIM capacitor plates 512 and 515 of Nishimura et al. 
would be protected during the formation of the contact holes 519 and 521. 

In response to applicants' arguments, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571 ) 272-1864. The examiner can normally be reached on Monday through Friday. 

1 4. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri, can be reached on (571 ) 272-1855. The fax number for this 
group is 703-872-9306 for before final submissions, 703-872-9306 for after final 
submissions and the customer service number for group 2800 is (703) 306-3329. 
Updates can be found at http://www.uspto.gov/web/info/2800.htm. 



Julio J. Maldonado 
Patent Examiner 
Art Unit 2823 



Julio J. Maldonado 
July 9, 2004 




